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Introduction

112
Diabetes mellitus is one of the most prevalent chronic diseases worldwide. Impaired The aim of this study was to develop and apply wound dressings, prepared from the 155 chitosan derivatives referred above (CMC, MPC, SC), for a prolonged and efficient NT 156 delivery into diabetic and non-diabetic wounds, and also confer wound protection and 157 comfort. The progression of skin wound healing in diabetic and non-diabetic mice was 158 also evaluated by the analysis of the inflammatory and angiogenic effects of NT when 159 applied in skin wounds alone or loaded into MPC-based dressings. (6)) with a MWCO of 8000 Da and methanol p.a., were 178 Chitosan (2 g) reacted with glyoxylic acid (1,16 g), levulinic acid (5ml) or succinic 179 anhydride (3 g) to synthesize CMC, MPC and SC respectively [24, 25] , following by were checked by Accu-Chek Aviva glucometer (Roche Diagnostics GmbH, Germany).
Synthesis of chitosan derivatives CMC, MPC, SC
Water vapor and water sorption capacities
257
The animals with blood glucose levels higher than 300 mg/dl were considered diabetic.
258
Mice were anesthetized by intraperitoneal injection of xylazine (13 mg/kg) and 259 ketamine (66.7 mg/kg). The dorsal hair of control and diabetic mice was shaved and 260 two 6 mm diameter full-thickness wounds of were created with a biopsy punch.
261
C57BL/6 mice were randomly divided into six groups of treatment for control (non-262 diabetic) and diabetic mice -three groups for day 3 (d3) (I, II, III) and three similar 263 groups for day 10 (d10) (IV, V, VI): groups I and IV were treated with MPC dressings 264 alone (6-12 animals), groups II and V with topical application of 50 µg/ml NT (7 265 animals) and groups III and VI with 50 µg/ml NT-loaded MPC dressings (7-9 animals). 
Hydroxyproline content
306
This analysis was performed using a Hydroxyproline Assay Kit (Sigma Aldrich, USA). 
Results
331
Degree of substitution and morphology of CMC, MPC and SC
332
The degree of substitution (amount of native chitosan amino groups substituted) of each Figure 1A .
336
The different morphologies obtained for each of the prepared chitosan derivative foams 337 are shown in Figure 1B . CMC presents a honeycomb-like porous structure, with larger 338 pores than MPC and SC, which presented an interlaced fiber-like pattern. The fiber-like 339 structure of SC seems to be thinner than the one observed for MPC. 
348
In terms of water swelling capacity, Figure 2B shows that SC presents the fastest 349 swelling rate, reaching its maximum (2438%) after 5 h and it starts to dissolve after this 5 and 8 h for all the samples and that the amount of GSH released from SC is 364 significantly higher than for CMC and MPC (~9 and 4 times higher, respectively).
365
When comparing the amount of GSH released after 8 h with the total GSH loaded 366 amount, the results show that ~50% was released from CMC and MPC while almost Other important factors such as MMP-9, growth factors (EGF, VEGF, PDGF), TGFβ1, TGFβ3 were also evaluated and its expressions are presented in Figure S3 408 Supplementary data.
409
In unwounded skin (day 0, baseline), all the measured inflammatory cytokines were 
413
We observed a significant increase, at day 3 post-wounding, in the inflammatory 414 stimulus, as one might expect, when compared to day 0 in controls. However, the same 415 effect is not observed in diabetic mice. 
428
Collagen genes were more expressed in control skin and NT treatment significantly NT-loaded MPC treatments in diabetic skin (Table 1) . At day 10, the epidermis 474 thickness profile was similar with a stronger effect in diabetic skin ( Figure 9A -3 control or diabetic skin (Table 4) . Fibroblasts, which are important for tissue repair,
491
were increased in diabetic when compared to control wounded skin, at day 3. Moreover,
492
collagen matrix production appeared to be more evident in diabetic skin, particularly 493 after the NT or the NT-loaded MPC foam treatment. However, the scar was more 494 pronounced in these treatments (Table 3) . Furthermore, at day 10, NT-loaded MPC
495
foam induced the migration of fibroblasts and the production of the collagen matrix.
496
However, the scar obtained after this treatment was more pronounced ( 
630
Our results show that the production of the collagen matrix was higher for MPC and
631
NT-loaded MPC treated diabetic skin, which is correlated with increased scar 
648
In addition, at day 3, we observed an increased expression of all types of analyzed 
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